Introduction
The stories of 2 girls with central precocious puberty (CPP) who developed ovarian cysts while on treatment with a gonadotrophin releasing hormone analogue (GnRHa) are presented.
Case 1
DA developed secondary sexual characteristics at 6 years and 2 months of age which progressively increased. At presentation, her height was on the 75 th percentile and she had stage III breast development with stage II pubic hair. Her bone age was advanced to 8 years and 10 months at a chronological age of 6 years and 2 months. Abdominal and pelvic ultrasonography and neuro-imaging were normal and her hormone profile confirmed gonadotrophin dependant precocious puberty. She was started on GnRHa (Goserellin) at 6 years and 8 months of age. Apart from intermittent abdominal pain, she did not have any side effects of the treatment. Pubertal development arrested and over the years her height centiles reduced from 75 th to 25-50 th . Because of the intermittent abdominal pain, although examination was normal, she had 2 abdominal ultrasound scans, the last one at 10 years of age which was normal with normal ovaries. One month later as the abdominal pain was recurrent and persistent a repeat scan was done which revealed a right adnexal mass. CT was suggestive of a benign cyst of the right ovary with no calcification or fat. Tumour markers (αFP, βhCG and CA 125) were all normal. Laparotomy performed 3 months later showed a multilocular right ovarian cyst (28mm×42mm) which was enucleated and the ovary Goserellin was continued and she had regular ultrasound scans which remained normal. At 11 years, treatment was discontinued at her request. She was on the 25 th percentile for height which was within the target height range (midparental centile). Six months after stopping treatment menarche started and thereafter she continued to have regular menstruation.
Case 2
U.M. presented at 4 years of age with a 6 month history of progressively increasing thelarche and pubarche. Her height was on the 90 th percentile with stage III breast and pubic hair development with a bone age of 8 years and 10 months. Investigations confirmed central precocious puberty with normal abdominal and pelvic ultrasound scans and neuroimaging. Goserellin was commenced at 4 years and 3 months of age. There were no side effects of treatment and there was no further progression of puberty. At 6 years and 7 months (which was 2 years and 4 months after starting treatment) she was noted to have abdominal distension and the mass that was detected clinically was confirmed as a left sided ovarian cyst on ultrasonography and CT. Cystectomy was performed and histology confirmed a benign serous cyst. Treatment was continued and she remained asymptomatic with normal serial scans. When treatment was stopped at 11 years and 1 month at the parents' and patient's request, her height was on the 10 th percentile which was greater than the target height (midparental centile). She had not started menstruation at the time of reporting which was 10 months after stopping treatment.
Discussion
Gonadotrophin dependent precocious puberty or CPP is onset of puberty in girls less than 8 years of age.
This results in an early onset of the pubertal growth spurt associated with an increase in height velocity and skeletal maturity. Treatment of this condition is with regular administration of a gonadotrophin releasing hormone analogue (GnRHa) which effectively halts the progression of puberty 1 .
Physiological or functional ovarian cysts are benign and are the commonest ovarian lesions found in children and adolescents 2 . Endocrine manifestations associated with ovarian lesions are rare and include precocious/early puberty 2 and six or more follicles up to 10mm in diameter have been seen in girls with CPP 3, 4 . However, symptomatic large ovarian cysts needing surgical intervention have not been reported previously. Adverse effects of GnRHa therapy in children are minimal and mostly due to local reactions such as erythema, indurations and sterile abscess formation 3, 5 . Ovarian cysts have not been reported in association with treatment of CPP but polycystic-like ovaries have been rarely seen in association with GnRHa therapy 3 . Formation of ovarian cysts ≥15mm in diameter has been reported following GnRHa treatment in IVF cycles 6 .
Our patients' abdominal scans were normal at presentation and they developed the ovarian cysts 3 years and 5 months and 2 years and 4 months after starting treatment.
Although causality between development of ovarian cysts and GnRHa therapy cannot be established, it would be advisable to keep these girls under regular ultrasonographic surveillance while on therapy.
